There were no significant differences in student learning between the in-person and online groups. Students in both conditions demonstrated an extremely significant increase from pre-test Health Literacy Education 2 to post-test scores, suggesting that librarian-led instruction in either format can lead to substantial learning of online health literacy skills. Survey results showed no significant differences in confidence levels following instruction and suggest both methods of instruction provide a positive learning experience for students.
Introduction
The proliferation of online health information has given individuals the opportunity to play an active role in their own healthcare and the healthcare of their loved ones. According to a report from the PEW Research Center, 72% of Internet users searched for health information online at some point in the previous year (Fox and Duggan, 2013) . However, in an increasingly diffuse health information landscape, it is more important than ever that individuals are able to distinguish between sources of varying authority and quality. Health literacy is defined as "the degree to which an individual has the capacity to obtain, communicate, process, and understand health information and services in order to make appropriate health decisions" (Patient Protection and Affordable Care Act, 2010). The development of health literacy skills related to understanding and evaluating online sources can mitigate consequences that may occur from acting on incorrect or irrelevant health information (Crocco et al., 2002) . In addition to potentially harming oneself or others, taking online health information at face value can also lead to ill-informed understandings of important public health issues that affect broad communities of individuals.
Librarians are in an ideal position to address the online health literacy skills of their user populations. Whether in a university, medical, or public library, they have the expertise to provide information literacy instruction geared towards navigating the plethora of online health and medical resources. Reaching user populations online has great potential for increasing the impact of librarian-led instruction within these communities. In higher education, the growth of online programs has propelled librarians to investigate alternative methods of instruction, including both online asynchronous (i.e. tutorials, research guides, videos) and online synchronous (live web conferencing) techniques. Synchronous online instruction is a method of teaching that allows librarians to connect with distance learners in a personalized way while being relatively easy to implement. It is also more feasible to teach advanced information literacy topics with synchronous online instruction because students are able to ask questions in real-time and communicate confusion as soon as it arises. However, few articles have used research methodologies to compare student learning in one-shot online synchronous classes versus traditional, face-to-face classes.
This article uses a quasi-experimental research design to examine how the method of instruction impacts student learning of health literacy skills in an undergraduate course. Assessing the success of different instructional techniques in fostering online health literacy learning can guide pedagogical choices, provide evidence to support the development of innovative instructional opportunities, and demonstrate the essential role of librarians in addressing the problematic lack of health literacy skills that exists in a variety of library user populations. This article compares student learning in two synchronous methods of instruction: traditional, face-to-face (F2F) instruction and synchronous online instruction (SOI) through web conferencing.
Literature Review

Online health literacy
The availability of seemingly endless sources of health information from smart devices and personal computers makes health-related research a deceptively quick and painless task. The convenience of searching online for answers to health problems or for general health inquiries seems to outweigh other factors involved, including trust. A study that used data from the Health Information National Trends Survey found that although 62% of individuals claim they trust their doctors and 50% would prefer to use their doctors as an initial source of health information, only 11% actually went to their doctors as an initial source of information, choosing instead to individually research the symptoms or condition online first (Hesse et al., 2005) .
When searching online, the majority of users (77%) begin at general search engines rather than by navigating to a trusted online health source and searching from there (Fox and Duggan, 2013) . While general search engines connect users quickly to the terms they are looking for, this search process favors the natural language of the user over reliable source recognition. If keywords used by the individual do not directly match the technical terms that are used in authoritative health websites, the first page of results will largely reflect sources that also use this natural language. This is a problematic possibility given the fact that research shows online information seekers rarely navigate past the first page of search engine generated results (Eysenbach and Köhler, 2002) .
However, the use of search engines to discover health-related information is a powerful tool when individuals have the ability to appropriately evaluate the results. The skills required to find, understand, and appropriately use health information to make informed health decisions falls under the umbrella of health literacy (Patient Protection and Affordable Care Act, 2010). For researchers interested in examining health literacy as it relates specifically to online information, Cameron Norman of the University of Toronto coined the term "eHealth literacy." Norman defines the term as "the ability to seek, find, understand, and appraise health information from electronic sources and apply the knowledge gained to addressing or solving a health problem" (Norman and Skinner, 2006) . For the purposes of this article, the term "online health literacy" will be used in order to broaden the scope of eHealth literacy to include evaluating health information not only to make appropriate health decisions, but also to better understand broader health topics.
It is important for researchers to examine online health literacy because of the potential for harm that may occur from poorly informed health choices. Individuals with insufficient online health literacy skills may inadvertently harm themselves or others by acting on poor information or by misunderstanding important health topics. This harm may directly relate to ones physical health, but it could also include psychological or financial harm (Crocco et al., 2002) . Decisions ranging from whether or not to treat a medical condition, vaccinate family members, or purchase certain supplements, may be heavily influenced by a diverse array of online information conveying variable information, perspectives, motivations, and levels of authority on a given topic.
While the plethora of online health information necessitates the exploration and evaluation of multiple online sources, research shows that many Internet users do not demonstrate this behavior. A review of the literature on the behaviors of online health information seekers found that health information is often used without the individual consciously evaluating the content or the information source (Crespo, 2004) . To complicate matters further, many seekers of online health information report that they do evaluate what they find online, but this is not demonstrated during observations by researchers. For example, a study by Eysenbach and Kohler (2002) observed 21 individuals searching online for answers to a set of health questions. After completing the search, participants reported they had evaluated the information used to develop their answers by learning more about the source of the information. However, observations did not show participants navigating to the homepage or the "about" section of the websites where they found answers, even when participants were entirely unfamiliar with the source.
Overconfidence is another recurring issue among online information seekers, especially in undergraduate student populations. Due to the fact that younger generations in general prefer online information sources (Heuberger and Ivanitskaya, 2011) , they are also particularly vulnerable to thinking they have all the Internet-related skills they need. Several studies have demonstrated a disconnect between perceived and actual abilities in undergraduate students evaluating online health sources Ivanitskaya et al., 2006) . van Deursen and van Dijk of the University of Twente measured health-related Internet skills in the Netherlands and found younger generations had no advantage over the general population in searching for or evaluating online information (2011). In another study that assessed the basic health information literacy competencies of 400 undergraduate students, only 50% were able to identify websites with trustworthy features (Ivanitskaya et al., 2006) .
Synchronous online instruction
Strategic integration of learning opportunities within educational programs has been recommended to improve online health literacy skills in undergraduate college students Little research exists comparing student learning in SOI and F2F environments. However, research is readily available for asynchronous online instruction (online learning objects that can be viewed at any time) and blended instruction (a combination of both online and in-person).
While most of the asynchronous library research points to its equivalence with F2F instruction in terms of student learning (Anderson and May, 2010; Shaffer, 2011; Zhang et al., 2007) , other differences emerge from the literature. For example, a study of 232 undergraduate students in a communications course found that although there were no significant differences between online tutorials and F2F instruction in knowledge gains and attitudes toward instruction, students in the online condition were able to find 10% more empirical articles than the in-person condition (Silk et al., 2015) . The authors explain this finding may be a beneficial result of teaching online skills in an online environment. However, a study of graduate students found that when library instruction was offered as a tutorial or as an in-person library class, the F2F group was more satisfied with the instruction in comparison with the tutorial group (Shaffer, 2011) .
Blended or hybrid instruction offers both online (usually asynchronous) and in-person instruction in order to meet the needs of a variety of learning styles. Zhang, Goodman, and Xie (2015) examined the impact of online asynchronous modules combined with optional F2F librarian-led sessions in a first year engineering course. Due to low attendance of the optional in-person sessions (14 out of 252 participants attended an in-person class), the finding that students made significant improvements from pre-to post-test predominantly reflects the efficacy of the asynchronous learning modules. In a first year writing course at Oakland University, Kraemer, Lombardo, and Lepkowski (2007) compared student learning in three different environments:
asynchronous online instruction only, in-person instruction only, and a combination of both. This study found that although significant improvement from pre-to post-test was seen in all three environments, the blended group showed the greatest improvement in mean scores. While case studies can provide useful guidance for librarians considering this type of instruction at their library, the purpose of this article is to fill a need for evidence-based research that compares student learning from one-shot SOI and F2F instruction. Beginning in Spring 2015, the course began being offered entirely online and as a hybrid (part in-person, part online). In order to meet the needs of students enrolled in the online and hybrid courses, the author began delivering one-shot synchronous online instruction sessions through web conferencing. After implementing a pilot during the Spring 2015 semester, the author worked with the course instructor and campus assessment specialist to assess student learning in Fall 2015. The purpose of this assessment was to determine whether SOI or F2F information literacy instruction resulted in greater achievement of student learning or confidence in completing the course assignment. The author was also interesting in gathering feedback from students to uncover the extent to which the student experience varies between methods of instruction.
Methodology
A quasi-experimental design was used to compare one-shot information literacy instruction techniques in two hybrid (partially online) sections of the same undergraduate course. Students were assigned to a condition based on their course enrollment. To minimize variation based on the instructor, both classes were taught by the same course instructor and the one-shot library session was taught by the Health Sciences and Human Services Librarian. Both classes received 75-minutes of instruction covering identical content, including finding, evaluating, and citing online health resources. One class was delivered F2F in a library computer classroom. The second class received a SOI session using Zoom web conferencing software. For students in the online experimental environment who were unable to attend the web conferencing session, a recording of the class was posted on the learning management course page. The instructional faculty was present in both sessions, physically in the F2F classroom and logged into the SOI class and able to communicate through chat.
Participants
All participants were undergraduate students enrolled in hybrid courses of Kinesiology 306.
Participants were required to attend the instruction session and received class participation points for completing the assessments. Each class had a total enrollment of 32 students. In the F2F group, all 32 students attended, with 32 completing the pre-test and 31 completing the post-test.
In the SOI group, attendance was slightly lower with 27 students completing pre-tests and 26 completing post-tests.
Tools
Both groups received a pre-test (Appendix A) to measure baseline knowledge and a post-test (Appendix B) to measure student learning. The tools were administered through Google forms at the beginning and at the end of the librarian-led instruction. The assessments included a set of four links to online health sources and asked students to identify whether the sources were popular, authoritative, or scholarly. As a result of using live links as part of the assessment, there was a technical problem with one of the pre-test links in the F2F class and an alternative webpage link was provided from the same online resource. It is doubtful that this change had any impact on the pre-test scores, since the two pages were nearly identical and from the same online source. Identical post-tests were administered at the end of each class that included a new set of online health resources for students to evaluate. Before completing the post-test, students completed a survey (Appendix C) measuring perceived clarity of instruction, instructor responsiveness, confidence levels, and attitudes towards the instructional method of the library session.
Instructional Content
Both experimental groups were guided by the same content, including an identical PowerPoint presentation, lesson plan (Appendix D), and search demonstration. The assessments functioned as active learning activities during the first and last 10 minutes of class. Following the pre-test, the author explained the differences between three categories of online health information. The categories included scholarly peer-reviewed journal articles, authoritative sources (i.e., from reputable organizations or agencies with expertise on the topic), and popular online health information (i.e., sources without recognized or reliable expertise on the topic). After this review, examples from the pre-test were used to elaborate on the differences between sources in the three categories. Search strategies for finding popular and authoritative sources and for using appropriate library databases to find scholarly articles were addressed. The example sources used throughout the lesson were revisited to identify the information needed to successfully credit the source in APA format. Students in both environments were able to ask questions at any time during the class. In the SOI group, students used the chat box to send questions or comments throughout the session.
Findings/Results
Pre-and Post-Test
Before analyzing the pre-and post-test dataset, the author removed submission scores of students who did not complete both assessments and removed any duplicate submissions. SPSS statistical software was used to run a paired samples t-test measuring student learning from pre-test to posttest in both learning environments. In the SOI class, an extremely significant difference was found from pre-to post-test, t(24)=4.69, p<.0001. In the F2F class, there was also an extremely significant difference from pre-and post-test, t(31)=9.46, p<.0001. These findings suggest that librarian-led instruction in either format can produce significant learning of online health literacy skills in undergraduate students.
In addition to measuring student learning within each environment, the author compared pre-and post-test scores across the two learning environments to measure baseline knowledge differences and compare averages after instruction. An unpaired samples t-test conducted to reveal disparities between groups before instruction showed no significant differences between pre-test scores in the SOI group (M=2.79, SD=0.93) and the F2F group (M=2.42, SD=0.85), t(55)=1.55, p=0.128. This suggests that differences in student performance on the post-tests are a result of the instructional intervention rather than a reflection of baseline disparities between the two groups. A comparison between the SOI (M=3.75, SD=0.44) and F2F group (M=3.77, SD=0.43) post-test scores also show no significant differences between the learning environments, t(55)=0.206, p=0.838 (see Table 1 ). In fact, the percentage of students that correctly identified each source type (popular, authoritative, or scholarly) after librarian-led instruction was nearly identical across environments, regardless of slight variation in pre-test averages (see Table 2 ).
[Insert Table 1 and Table 2 here]
Student Surveys
Student surveys were administered immediately following instruction. Students were asked to rank three statements (Table 3 ) and respond to three open-ended questions. Ratings for the first two statements showed that the clarity of the instruction (F2F=95.4%, SOI =94.8%) and instructor responsiveness (F2F=96%, SOI =97%) were fairly even across instructional environments. Both groups reported high levels of confidence in completing the class assignment as a result of the library instruction (F2F=94%, SOI=91.8%). While the F2F group rating was slightly higher on this measure, the difference was not statistically significant, t(57)=0.692, p=0.492.
[Insert Table 3 here]
Open-ended survey responses from the F2F group (Appendix E) were generally positive and demonstrated that students had the opportunity to work through the main concepts of the class. In response to the question, "Do you have any comments or thoughts on the delivery method used? (ex. liked or disliked the activities, had technical problems, etc.)," several students responded they had no comments and the remaining student responses positively referred to the usefulness of the quiz activities, going through the search process step-by-step, or other positive remarks.
When asked "What did you find most helpful about the class?" several students responded that the most helpful part was learning the differences between source types. Other notable responses to this question referenced the quizzes, learning how to find sources, and APA format. When asked "What did you find most helpful about the class?" notable student responses included learning to distinguish between the source types, seeing examples of different sources, and the structure or format of the class. Students also found the APA review, screen sharing, and the quiz activities to be helpful. Responses referring to the structure or format of the class included:
 The structure was great  What was most helpful was the easy layout it was straight to the point and easy to learn how to use.
 I found that following along with the instructor made it more easier to understand
In comparison with the F2F class, there were more substantial responses to the question, "What is still confusing?" While most students responded N/A or nothing, two students mentioned APA citations, one student expressed they wanted to "spend some time exploring on the library website", and another student was still unsure of how to tell the difference between source types. SOI provides the benefit of instantaneous communication, which is ideal for teaching conceptually difficult topics that require clarification and discussion. When compared with the time and expertise required to create pedagogically sound tutorials, web conferencing instruction is user friendly and relatively less time-intensive. It also creates a personal connection between the students and the teacher. In the academic library setting, this connection is important for encouraging students to feel comfortable seeking help from a librarian if they have questions about research in the future.
Student perceptions of library instruction did not differ dramatically between the two teaching environments in this study. While is it important to keep in mind the differences between SOI and F2F instruction during the instructional design process, the student perception of instruction should reflect a comparably positive experience. The survey results reflected a positive experience in both environments. Both groups rated the clarity of instruction and the responsiveness of the instructor highly (see Table 3 ). Notably, the average rating of the instructor's responsiveness to student questions was slightly higher in the SOI group than in the F2F group by 0.05 points on a 1-5 scale. While this is a small difference, just the fact that students in the SOI class rated instructor responsiveness so highly reflects instant communication is a major benefit of web conferencing. In terms of student confidence levels after instruction, there were no significant differences between groups. Students in both sections reported that the library instruction prepared them to complete their course assignment.
The web conferencing software used for the SOI class was effective and easy for both the students and the instructor to use. Only one student experienced any kind of technical difficulties, while several students specifically noted the success of the technical features of the class, such as audio, video, and chat box functionality. While the author managed the SOI class alone, this was not a first attempt at providing web conference classes. Previous experience allowed for the management of any technical issues without the help of another librarian.
However, it is generally advised that when implementing SOI for the first time, another librarian is present to monitor chat and manage technical issues.
Themes brought out in the open-ended survey questions reflect the unique strengths of each environment. Even when the same content is taught, the learning environment has an impact on how the instruction is experienced. For example, a robust conversation including several students, the librarian instructor, and the instructional faculty occurred in the F2F class on the topic of APA citations. This in-depth discussion very likely clarified student concerns about citing their sources, which could explain why there were no substantive responses to the survey question, "What is still confusing?" In the SOI session, while there were some clarifying questions asked through the chat box, those questions were less likely to turn into larger discussions involving the instructional faculty. This created a much more structured learning environment, which was noted by several students as being a positive aspect of the class.
However, when covering the complexities of APA citations in scholarly articles versus documents from websites, it seems the structure was not as helpful as an in-depth class discussion. This may explain why "APA citations" were mentioned twice in response to the survey question, "What is still confusing?" in the SOI class. Based on this feedback, it is recommended that when providing curricularly integrated health literacy instruction at the college level, the instructional faculty member participate in the web conferencing class not only through chat, but also through audio so more robust conversations can take place in response to student questions.
Conclusion
The proliferation of freely available online health information has increased the difficulty of Overall, this research provides evidence that synchronous online instruction through web conferencing can be as effective as face-to-face instruction in teaching undergraduate students to evaluate online health information. The growth of online programs and courses in the health sciences makes higher education an ideal place for librarians to intervene with online health literacy instruction. However, the findings of this study are valuable for librarians in a variety of settings who are considering providing health literacy education in an online environment.
Limitations and Future Research
Although this study used a quasi-experimental research methodology, there are some factors that reduce the generalizability of the results. The author controlled for variation in the course subject, course format (outside of the one-shot instruction intervention), course instructor, and librarian instructor. However, because each sample was a section of a course with a limited number of sections offered per semester, the sample size was small. Future research with a larger sample including multiple sections of the same course is needed to support these findings. Also, this study took place in a university setting and results therefore cannot be directly applied to non-university settings. However, conclusions drawn from this study should interest librarians in a variety of settings who are trying to provide health literacy education to physically dispersed populations. Future research in these non-university settings is needed to measure the degree of success SOI would have in improving health literacy skills in various user populations.
It is also noted that course instructor feedback is not included in this article due to the focus on student learning and the student experience. For librarians considering implementing SOI in an academic setting, future research on the course instructor's experiences, expectations, and preferences concerning librarian-led online instruction would be beneficial.
Finally, it is important to acknowledge the significance of pedagogy in creating a successful SOI experience. The purpose of the present study was to evaluate online and in-person synchronous instruction techniques, not the pedagogy behind the instruction. The author kept the content depth and breadth equivalent in both groups, but engaged students in ways appropriate to the learning environments. The pedagogical soundness of any online class should be the first priority for librarians interested in providing SOI to their library users. Future research should explore how pedagogical choices in librarian-led SOI affect student learning of health literacy concepts. measuring the effectiveness of blended learning on students' information literacy levels", 
